Scanning 3000 cases admitted for rehabilitation after cerebrovascular accident over a 20 year period produced a sample of 1369 subjects, without age restrictions, admitted within six months of a first stroke of thrombotic etiology.
Materials and Methods
About 3,000 records built up in the years 1958-1977 were screened according to the following criteria: stroke was of a clearly vascular origin, the patient had had a single stroke prior to admittance, and the patient had been admitted for rehabilitation within six months from onset of C.V.A.
This selection left 1700 well-documented cases an swering the criteria and constituting the sample for this investigation. Each file was attentively studied. The first item to be checked was the patient's status, using the State of Israel population registry; death dates of those deceased were noted down. The following item was etiology. Cases whose etiology could not be incontestably established were left out and the remaining cases were classified into five groups, in whom stroke had been caused by:
1. Congenital malformation of cerebral arteries (24 cases). Malformation of brain arteries  24  100  11  46  37  17  13  54  45  15   Valvular heart disease  109  100  28  26  50  11  81  74  53  14   Hemorrhage  72  100  41  57  55  12  31  43  58  12   Embolism  126  100  77  61  61  12  49  39  58  14   Thrombosis  1369  100  828  61  64  10  541  39  66  10   Total  1700  100  985  58  63  11  715  42  63  11 2. Valvular heart disease (generally causing embo lism, though not altogether precluding thrombo sis) (109 cases).
Clear-cut cases of brain hemorrhage (72 cases). 4. Clear-cut cases of embolism not included in
Group 2 (126 cases).
Cerebral arterial thrombosis (1369 cases). After
the previous groups had been denned, the re maining patients may be assumed to constitute a homogeneous group in the sense that the stroke mechanism is uncontestably of the thrombotic type. Diagnosis is limited, of course, to the methods and techniques available during the 20-year period of data-gathering, and cannot now be refined in the light of modern advances. Tables 1 and 2 present general characteristics of the  complete population of 1700 cases. In table 1, etiologi  cal groups are broken down by sex, in table 2 , by the incidence of major pathological findings preceding the first cerebrovascular accident. Note that for thrombo sis the prevalence of diabetes is double that for other groups. Myocardial infarct is most frequent in embo lism-induced strokes and hypertensive heart disease is the major finding prevalent in cases of hemorrhage. Virtually all cases of arterial malformation were char acterized by retinopathy, also highly prevalent in all other etiological types.
Statistical analyses of survival rates were performed by means of programs available at the Computer Cen ter of Tel-Aviv University: BMDP1L and SPSS '' SURVIVAL.'' The results of these methods are quite similar; both programs are limited to one-way analy sis, i.e. can handle one factor at a time, for any number of patient groups. In the course of preparing this paper multivariate survival analysis (BMDP2L) became available and was used to complete the findings from the one-way techniques.
In defining risk factors on the strength of the pa tients' medical histories up to the first stroke, we ap plied the following criteria:
1 
Results
In figure 1 we present the life expectancy rates ob tained for the five etiological categories described above, with a total of 1,700 patients. The difference in survival between those groups is highly significant. This, together with those shown in tables 1 and 2, adds up to a considerable list of group-distinguishing char acteristics setting the thrombotic group apart from all the other etiological categories: distribution of sex and mean age, distribution of CVA-concomitant diseases, distribution of life expectancy rates, and proportion in the total number of patients accepted for rehabilitation (the thrombotics constitute 80% of the total). We feel therefore justified in concentrating now on this category, which is large and homogeneous in com position. Sixty-one percent are male and 39% female; both constitute the oldest strata in all the etiological types (about 65 ± 10 years of age). The incidence of diabetes prior to the advent of stroke is by far the highest (31%), and that of arterial hypertension, while less than that found among the embolism patients, is still very high (58%). Myocardial infarction occurred in 22% of all thrombotics.
In both one-way and multivariate analysis, we found that patient sex does not affect survival. On the other hand, age at time of stroke is a significant factor, as seen from figure 2. Its relationship with other factors will be examined further on.
The risk factor most frequently encountered was hypertensive heart disease (HHD). tancy is significantly lower than that of the non-hyper tensives. Peripheral vascular disease (PVD) also significantly influences survival ( fig. 4) . Diabetes, the next most common factor, is doubly interesting: it is very fre quent among thrombotic CVA patients, and its influ ence on survival is felt at a later stage, roughly after the fifth year. It may be appreciated from figure 5 that during the earlier stage there is very little difference between diabetics and other "thrombotics"; at later stages the differences becomes highly significant.
Both myocardial infarction and atrial fibrillation (fig. 6 and 7 respectively) are represented by relatively small groups; while this certainly points to their rela tively low frequency as factors preceding stroke, their presence nevertheless considerably affects fatality after stroke.
We can appreciate the influence of each risk factor in table 3: patients with atrial fibrillation had the most drastic reduction in life expectancy; those with diabe tes had the longest average survival period.
Using linear approximations, we derived regression curves enabling us to compute mean survival chances ( fig. 8) and to predict the average loss of life expectan cy relative to the expectancy of the general population ( fig. 9 ) as functions of age at time of stroke. In figure 8 we see that the mean survival to be expected at age 40 is just under 6 years after stroke, the curve gradually dropping to just 1 year after 90. The average loss in life years as related to age at onset was similarly computed and is presented in figure 9 . A general exposition of the relative and joint preva lence of the five risk factors discussed is in order. Out of 1369 subjects, in 1179 cases (86% of the sample), the presence of at least one factor was ascertained. For the remainder, the absence of the five risk factors may be safely assumed. Out of the 1179,496 presented one factor only, while 683 disclosed various combinations of two to four factors. None had all the five, and in only 8 cases (out of 59) did AF appear alone (table 4) .
If we take the ratio of appearance of a factor alone vs. all the cases where it was present, we find 35% for HHD, round 19% for PVD and diabetes, and round 13 for MI and AF.
Further food for thought can be found in the compo sition of the multi-factor combinations ( For each factor, the age distribution of subjects with and without that factor was checked ( However, it is also important to keep in mind the influence of each factor in those cases where it is present: those factors that appear the less important for the whole sample involve the strongest risk for the limited sub-groups presenting them. This should not be overlooked or overshaded by the results of multivar iate analysis, since it greatly affects the prognosis of such patients.
3.

4.
SURVIVAL-EFFECT OF MYOCARDIAL INFARCTION (
Discussion
This investigation tested the presence of six main risk factors at the onset of cerebro-vascular accidents (CVA) and their influence on the survival of the popu lation of patients accepted for rehabilitation at the Loewenstein Rehabilitation Center over a period of twenty years. From over 3,000 admittances, 1,700 were selected for our database and carefully document ed. A further refinement was the elimination of cases of non-thrombotic etiology, leaving 1,369 clinically defined thrombotics. This sample size should ensure a fair representation of the possible modalities of throm bosis; this is regarded as a clinically homogeneous category in need of rehabilitation. The study's main significance lies in the provision of guidelines -from both the medical and care provi sion standpoints -to the life expectancy of patients admitted for rehabilitation. Evidently, it applies to subjects who survived the acute phase, with impair ments that cannot be attended to in ambulatory clinics, yet show a reasonable capability for benefitting from the rehabilitation process. The concept of rehabilita tion through the efforts of a multidisciplinary team, as practised at the Loewenstein Hospital, is becoming universally accepted; the results obtained with such a large sample should prove of interest to other rehabili tation hospitals or wards.
The overall population from which our patients were drawn covers about 75% of the Israeli population and is not limited to any particular age group, social stra tum, region, trade, ethnic group or hospital area of service. We trust that this and the other characteristics described will make it an important forerunner for fur ther investigations into both general and specific popu lations of rehabilitation patients.
A further benefit derived from the uniform system of registration throughout the Histadrut Sick Fund with which our Hospital is affiliated is the completeness of data on previous heart conditions. This probably ex plains our finding that only 14% of the patients had no previous history of cardiovascular risk factors, while Aho 1 found 26% among aged patients and 36% among younger ones.
Of the various problems that could be profitably investigated, we have chosen two aspects: co-morbid-
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AGE AT TIME OF STROKE FIGURE 9. Average life expectancy loss vs. age time of stroke. ity (the presence of various risk factors) and survival expectancy. We do compare our findings with some of the results published, without forgetting that, given the different characteristics of the populations investigat ed, any comparisons must be made with the utmost circumspection. Among works published there were community studies; there were hospital studies; agedistributions were not always comparable or even re ported; some samples did not include patients older than 65 years, which naturally enhances the life expec tancy. None specifically considered the population surviving the first month (with its high mortality) and referred for rehabilitation.
The Presence of Different Risk Factors
Practically all the authors concur on the paramount importance of hypertension and HHD as risk factors for stroke: Whisnant, 2 Matsumoto, 3 Eisenberg, 4 Kagan, 5 Rabkin,
Okada, 8 Sahs 9 and their co-workers. Beevers 10 found significant differences in stroke recur rence after anti-hypertensive therapy (from 55% to 16%). Kannell" in one of the Framingham cohort stud ies found the risk of stroke three-fold in patients with congestive heart failure or ECG signs of LVH; and sixfold in the presence of acute or chronic atrial fibril lation. Diabetes mellitus has also been mentioned as a risk factor. Olivares 12 placed it as the third in impor tance; the Framingham team 13,14 found a high risk as sociated with even a mild impairment of glucose toler ance. In another of their studies, Wolff' 5 points out the importance of AF in stroke etiology; we found that its presence dramatically reduces life expectancy.
In our sample HHD appeared as the most frequent Evidently, the presence of various risk factors be fore stroke and their influence on ultimate survival are different problems. The latter aspect has been less highlighted by researchers.
In our sample of thrombotics, the median survival time was 5.2 years for men and 4.9 years for women. This represents an average loss of 14 years relative to the life expectancy of general populations (ranging from a loss of 5 years for those aged 80 to a loss of 30 years for those of age 40). Among risk factors, the highest curtailment of life is due to the presence of atrial fibrillation (31 months compared to other pa tients); myocardial infarction, hypertensive heart dis ease and peripheral vascular disease cause a median loss ranging from 21 down to 18 months. The impact of diabetes mellitus is felt mostly after the fifth year from onset; its presence reduces life expectancy by 10 months. 
Conclusion
Out of the sample of 1369 patients referred for reha bilitation within six months of a first stroke of throm botic etiology, at least 86% presented one or more of the following antecedents: hypertensive heart disease, peripheral vascular disease, diabetes mellitus, myocar dial infarction and atrial fibrillation (the first two were present in 87% of these cases). The average loss of life expectancy postulated on the predicted mean survival time as function of age at time of stroke was 14 years.
Regarding the effect of different traits on survival, four main points emerge: (a) there is no clearcut differ ence between sexes; (b) all five risk factors significant ly influence survival; (c) AF appears with the least frequency (usually with other factors) and when it does, markedly curtails life expectancy; (d) the strong est single influence is that of age, but it was established that the other five factors maintain the same relative effect over different age strata. We should like to see comparable results from other sources.
